Take a wild, common forest-dwelling mouse-like rodent, known as a vole, and subject it to 13 rounds of selection for increased aerobic exercise metabolism, and what do you get? A mighty "mouse" with a 48% higher peak rate of oxygen consumption and an increased basal metabolic rate, compared with unselected controls. Konczal et al. (2015) took advantage of an experimental evolution technique that has gained popularity, dubbed "evolve and resequence," to measure the genetic changes that pushed the humble vole to Olympian levels of performance. Overall, the changes within genes, as measured by differences in single nucleotide polymorphisms, were not dramatic. Rather, the dominating adaptive response to this selection was in changed gene expression levels found in the heart (79 genes) and liver (278 genes) when compared with control voles.
A set of candidate genes that mobilize sugars and fats from body reserves were identified (glycogen phosphorylase and debranching enzymes), along with those involved in stress responses and epigenetic changes.
"Although some candidate genes points to enzymes with a changed structure, the results show that remarkable evolution of physiological performance can occur by regulatory changes within basically the same biochemical machinery, rather than by changing the structure of enzymes, which are components of that machinery," said Konczal. An Evolutionary Approach Reveals New Clues toward Understanding the Roots of Schizophrenia
Reference
Is mental illness simply the evolutionary toll humans have to pay in return for our unique and superior cognitive abilities when compared with all other species? But if so, why have often debilitating illnesses such as schizophrenia persisted throughout human evolutionary history when the affects can be quite negative on an individual's chances of survival or reproductive success? Now, Mount Sinai researcher Joel Dudley has led a new study that suggests that the very changes specific to human evolution may have come at a cost, contributing to the genetic architecture underlying schizophrenia traits in modern humans (Xu et al. 2015) . "We were intrigued by the fact that unlike many other mental traits, schizophrenia traits have not been observed in species other than humans, and schizophrenia has interesting and complex relationships with human intelligence," said Dudley, who led the study along with Dr Panos Roussos. "The rapid increase in genomic data sequenced from large schizophrenia patient cohorts enabled us to investigate the molecular evolutionary history of schizophrenia in sophisticated new ways."
The team examined a link between these regions, and human-specific evolution, in genomic segments called human accelerated regions, or HARs. HARs are short signposts in the genome that are conserved among nonhuman species but experienced faster mutation rates in humans. Thus, these regions, which are thought to control the level of gene expression, but not mutate the gene itself, may be an underexplored area of mental illness research.
The team's research is the first study to sift through the human genome and identify a shared pattern between the location of HARs and recently identified schizophrenia gene loci. To perform their work, they utilized a recently completed, largest schizophrenia study of its kind, the Psychiatric Genomics Consortium, which included 36,989 schizophrenia cases and 113,075 controls. It is the largest genome-wide association study ever performed on any psychiatric disease.
They found that the schizophrenic loci were most strongly associated in genomic regions near the HARs that are conserved in nonhuman primates, and these HAR-associated schizophrenic loci are found to be under stronger evolutionary selective pressure when compared with other schizophrenic loci. Furthermore, these regions controlled genes that were expressed only in the prefrontal cortex of the brain, indicating that HARs may play an important role in
